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XLI. An Account of fome new Experi¬ 
ments in EleBricity, containing,, i. An 
Enquiry whether Vapour be a Condu&or 
of EleBricity. 2. Some Experiments , to 
afcertain the Direction of the EleBric 
Matter , in the Difcharge of the Leyden 
Bottle : with a new Analyfis of the Ley¬ 
den Bottle. 3. Experiments on the la¬ 
teral Explofion , in the Difcharge of the 
Leyden Bottle. 4. The Defcription , and 
Ufe y of a new Prime- conduElor. 5. Mif- 
cellaneous Experiments , made principally 
in the Tears 1771 and 1772. 6. Expe¬ 
riments and Obfervations on the EleBri- 
city of Fogs , &c. in Purfuance of thofe 
made by Thomas Ronayne, Efq\ with a 
Plan of an EleBrical Journaly &c. By 
William Henly, F. R. S, 

SECTION' FIRST. 

An Enquiry whether vapour be a conductor of 
electricity;. 

EXPERIMENT IV 

Redde, May 5 ,X Infulated a glafs funnel [tab. xiii. 

1774* fig. 1 .] into which the ftreams, 

from a capillary tube, were directed by the elec¬ 
tricity. 
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tricity. From this funnel, the electrified drops 
were received into a large infulated earthen difh ; 
acrofs which lay a long wire ; and from its end 
hung a pair of light cork-balls. On working the 
machine (after about ninety or an hundred turns 
of the winch, and when fifty or fixty drops had 
fallen into the difli) the ballsfeparated, and pre¬ 
sently diverged, to the diftance of half an inch. 
Then taking off the electricity, from all the bo¬ 
dies concerned, I blew the column of water 
out of the capillary tube, replaced it in the 
bucket, pointing towards the funnel as before, 
and worked the machine again, to try whether 
the eledtricity, iffuing from the fyphon, and 
pafiing through the, air, might not eleCtrify all 
the bodies, fo as to feparate the balls, without the 
jet of water; but no fuch event happened. 1 
then replaced it, with the jet falling into the 
funnel as before; when it fucceeded. I then 
tried it a fecond time, without the jet of water; 
and it failed. I thus repeated the experiment al¬ 
ternately, with, and without the jet, taking off 
the eledtricity of the apparatus carefully between 
the trials; till I was perfectly fatisfied, that the jet 
of water, received into the funnel, and falling 
from thence into the infulated difh below, was 
the medium by which the balls, hanging from the 
end of the wire placed therein, became electri¬ 
fied. Hence 1 inferred, that vapour from boiling 
water, &c. muft alfo be a conductor of electri¬ 
city, though probably in a lefs degree, as being 
more diflipated. Having fince repeated this ex¬ 
periment by receiving the electrified jet imme¬ 
diately 



[ 39 ' ] 

diately into a large infulated dijh , I obiemd the 
effect to be much greater* 

EXPERIMENT II* 

Having procured a tin veflel, fomewhat re- 
fembling an eolipile, or a chymical retort j I 
placed it over a fmail lamp, upon my prime- 
conduftor [tab. xm. fig. 2.] r and filled it about 
half-full Of boiling water. The nofe of it was 
fo fituated, as to throw the eleftrified drops into 
an infulated difii, furnifhed with balls, as in the 
former experiments. After the water had been 
forae time poured in, and I imagined enough had 
evaporated to have produced fome drops in the 
neck; I examined the lip, to fee whether any 
defcended, but law none. However, on giving 
the machine a turn or two, I was very agreeably 
furprized to fee the ekfbric ftreams iiftte ex.a£Hy 
as from a capillary tube ;, and a few drops having 
fallen into the dilh, the balls became electrical, 
and were attra&ed by my finger, at the diftance 
of an half or three quarters of an inch. In a 
few turns more of the globe, they feparated half 
an inch. I then threw out the water; and, clear¬ 
ing the veflel of its vapour, I remounted it upon 
its Hand (pointing towards the dilh as before), to 
try whether the lharp edge on the lip of the 
vefifel would not eleCtrify the air, fufEcientiy to Se¬ 
parate the balls, as the evaporated water had 
done. I turned the winch a long time for this 
purpofe j hut ‘the balls never diverged at all. I 
then poured in the boiling water a fecond time; 
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and, when the drops began to fall, the fourth 
turn feparated the balls; and the tenth caufed 
them to diverge to the diftance of half an inch j 
and in this ftate of repulfion they continued a 
confiderable time, after I had ceafed to work the 
machine. I then took off the ele&ricity with 
tny finger, and again cleared the veflel of its 
water, &c. and, having replaced it with the point 
as before, I worked the machine again as ufual. 
The air was now grown in fome meafure elec¬ 
trical j for, at the feventh or eighth turn, the balls 
began to feparate, and in forty turns they were 
about three eighths of an inch diftant from each 
other. I then ceafed to turn the winch any longer; 
but had no fooner flopped, than the balls began to 
clofe, and in a very few feconds they were in con¬ 
tact; whereas, in the former experiment (when the 
ele&rified drops were in the difh), on my ceafing 
to turn the globe, they (hewed no fign at all of 
converging ; and, 1 imagine, would have remained 
feparate a long time, if I had not taken off their 
eleftricity with my finger. 1 apprehend, there¬ 
fore, from this experiment, that the vapour of hot 
•water is a conductor of eleSlricity. 

EXPERIMENT III. 

I hung on a firing, as near to the deling of the 
room as I could, a pair of pith-balls, which, on 
working the machine a confiderable time, di¬ 
verged three quarters of an inch, but no wider. 
Then flicking into the conductor a fmoking deal- 
match, and working the machine again, they 

prefently 
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prefently feparated to the diftance of two inches. 
The match, when placed in the fame fituation, 
and not fmoking, had no fuch effect. 

EXPERIMENT IV. 

Having placed an earthen half-pint mug, upon 
a ftand properly infulated; I fixed to a large ball 
of brafs, which I had placed in the bottom of itj 
the end of a wire, fix, or eight feet in length. 
The other end of the wire I connected with the 
prime conductor of a fmall electrical machine 
[Tab. xiii. fig. 3 .]. Over this mug, and as near to 
ceiling of the room as I could, I fufpended a pair 
of light cork balls. Then filling up the veffel with 
boiling water, I began to work the machine; and 
in fifty, or fixty turns of the winch, obferved the 
balls to leparate three eighths, or half an inch, 
from each other. I then took off the electricity 
of the bodies; emptied the veffel, and cleared it 
of the vapour j and having placed the apparatus in 
the fame manner, I again worked the machine, 
for a longer time; but without effeCt. On repla¬ 
cing the boiling water, 1 fucceeded as at firft. At 
other times, when I have been able to feparate the 
balls by the air alone, to a fmall diftance; yet by 
pouring in the hot water, the vapour has prefently 
increafed their divergence from one eighth, or 
three fixteenths, to half an inch diffance; or in 
that proportion, according to the ftate of the at- 
mofphere with refpeCt to drynefs or moifture. In 
ihort I have repeated thefe kinds of experiments fo 
often; and many times with fo much fuccefs; that 
J can have no doubt of vapour being a conductor of 
electricity. 

Vol. LXIV. E e e expk» 
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EXPERIMENT V. 

I infulated the rubber of my machine, and hung 
a pair of Mr. canton’s balls upon the prime-con- 
duCtor. I then worked the machine, and having 
taken off a fpark, or two, to draw off the electri¬ 
city naturally inherent in the rubber, &c. I ob- 
ferved the divergence of the balls; which was very 
great j in fo much that the firings were bent; and 
on approaching the back of the rubber with a 
/making green wax taper, juft blown out, (the 
fmoak of which was inftantly attracted to it,) they 
diverged no wider (*K I then took off the balls, and 
placed my own electrometer in its ftand, upon the 
prime-conduCtor [tab. xiii. fig. 4 ]; and having 
taken off a fpark, or two, as before; I again worked 
the machine, to obferve the repellency of the in¬ 
dex from the ftem; and found it constantly to vi¬ 
brate between five, and ten degrees, of the quadrant, 
which was divided into fifteen. I then brought 
the fmoking taper, within four, or five inches, of 
the back of the rubber, as before ; and obferved, 
that on the attraction of the fmoak to it, the index 
prefently began to rife; and in a very fhort time, 
got up to right angles. I repeated the experiment, 
feveral times, with the fame fuccefs. I then tried 
the experiment by bringing my finger to the fame 
difiance from the rubber, and pointing towards it; 
but this, in many trials, had not the leaft effect. 
The taper likewife, when held at the fame dis¬ 
tance, and not fmoking, had no efieCt at all. I am. 

(a) For this experiment, the back of the infulated rubber 
firould be perfectly fmooth: mine, is of wood; with the leather 
palled down clofely to it; fo as to leave no points. 

convinced 
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convinced therefore, that ihp fmoak was the me¬ 
dium, which conveyed the eleCtricity, from my 
hand, to the infulated rubber. 

EXPERIMENT VI. 

I placed upon a Hand, on my prime-conduCtor, p. 
piece of fmoking wax taper [TAB.x111.fig5.], when 
immediately, on working the machine, the fmoak, 
from a large, anddiffufed volume, was much con¬ 
tracted ; and its motion upwards, greatly accele¬ 
rated. I then took off the electricity of the con¬ 
ductor, and held a pair of cork balls a quarter of 
an inch diameter, hung on threads two and a quar¬ 
ter inches long, (being the neared at hand,) per¬ 
pendicularly, over the rifing fmoak; and as high 
as I could pofiibly reach. Handing on a chair ; this 
might raife the balls about five feet and an half 
above the prime-conduCtor; when (working the 
machine) in a few feconds the balls feparated to 
half an inch diftance. 1 then removed the taper, 
but could not perceive that the balls were at all 
affeCted without it; but on replacing it, they fe¬ 
parated as before. I repeated the experiment fe- 
veral times, with, and without the taper, and the 
different effeCt, was conftantly as above recited. 
I then fet a tin faucer upon the Hand, and placed 
upon the faucer, an half pint mug of boiling wa¬ 
ter [tab. xni. fig. 6.); and over this water, I pre- 
fented the balls, in the rifing vapour; as 1 had be¬ 
fore done in the fmoak. On working the machine 
a few feconds, the balls diverged to the diHance 
of one twelfth part of an inch. On removing the 
water, and pre fen ting the balls as before, they ne- 

E e e 2 Ver 
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ver feparated at all; though I worked the machine 
for a longer time ; but on replacing the water, in 
a few feconds the balls diverged, as at firft. Thefe 
experiments I repeated feveral times, and always 
with the fame fuccefs. The fmoak, therefore, in 
the firft experiment ; and the vapour of the hot 
water, in this laft; was certainly the medium, 
which conveyed the electricity, from the prime- 
conduCtor, to the balls: and I think I may now 
very fafely pronounce, that smoak, and the vapour 
of hot water, are abfolutely conductors of electricity ; 
though fmoak is a far better one than the vapour 
of hot water, and both of them are exceedingly 
bad ones. 

Upon the queftion, whether vapour be a con¬ 
ductor of electricity; I would obferve, that Dr. 
franklin’s curious experiment, of making a vi- 
fible atmofphere, round an infulated, electrified 
body; cannot be made, but in an exceedingly dry 
ftate of the air. The reafon is obvious; but in a 
very dry day, 1 have often fucceeded in the experi¬ 
ment ; and have Ihewed it to feveral of my friends, 
particularly Mr. mar sham, and Mr. nairne. 

My method of doing it, is as follows: I place 
the brafs cafe of a fteel-yard weight (about two and 
an half inches diameter,) upon a clean, dry, (land 
of fealing wax: then having in readinefs, a green 
wax taper, with a long J\huff, I give the infulated 
body, a fpark, from the knob of a pofitively 
charged bottle; or take one from it, by the knob of 
a negatively charged one (the appearance is the 
fame in both cafes); then bringing the taper; juft 
blown out, vety gently towards the infulated body, 

the 
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the fmoak is inftantly, and with a kind of violence, 
attradted to it \ till it becomes compleatly covered 
with it. It remains in this fituation for fome fe- 
conds, when it begins to difappear, at the bottom; 
and proceeds gradually, till it comes to the top ; 
where it hangs quivering, like the departing flame 
of a lamp. It goes off in a long thin column, 
which rarefies, and difperfes at the top, till it oc¬ 
cupies a great fpace. Obferve that, in giving the 
fpark, and bringing the taper towards the infulated 
body, particular care muft be taken, that the air 
be difiurbed as little as poffible. 

The green wax taper , on account of the 
verdegreafe it contains, anfwers excellently, in 
this, and feveral other experiments, where fmoak is 
required without heat: and I firft ufed it, from a 
hint Dr. franklin was fo obliging as to give me. 

SECTION SECOND. 

Of:THE direction of the eledric matter, in the difcharge of 

the LEYDEN BOTTLE. 

EXPERIMENT I. 

L IGHT a fmall wax taper, and place it, with the 
flame exactly between two brafs balls A and B, 
about two inches afunder; properly introduced into 
the circuit [tab. xiii. fig. 8.]. Then, having gi¬ 
ven a fmall phial two or three turns of the globe, 
charging it pofitively, connedt the coating of it, 
by a chain, with the wire of the ball A; and upon 
applying the knob of the phial, to the wire of the 
ball B, you will obferve the flame to be plainly 

driven 
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driven from it; being often blown upon the ball A, 
fo as to blacken it with the fmoak. Then charge 
the phial negatively, and (the apparatus remaining 
as before) apply the knob of the phial as at firft j 
and you will then j>erceive the flame to be blown 
quite in the contrary direction, viz. from A to¬ 
wards, and often upon B, as upon Dr. frank¬ 
lin’s principles of theLeyden bottle, it ought to be. 
Obferve that, in this experiment it is neceflary to ufe 
the lead charge that can be given, juft fufficient 
to leap the interruption in the circuit j which ex¬ 
perience will prefently determine; for if the 
charge be too great, the flame will be attracted as 
well as repelled, in the difcharge of the phial j and 
then, nothing can be infered from the experiment. 

EXPERIMENT II. 

Charge a large jar pojitively , and infulate 
it; then take a long curved wire, pointed, at 
both ends , and hold it by a glafs handle, fo as to 
bring one end of the wire, half an inch, from the 
knob, and the other end of it, to the fame diftance, 
from the coating of the jar. You will then obferve 
a fmall luminous fpark, upon the point appofed to 
the knob of the jar, and a fine pencil, diverging 
from the lower point, fpreading upon the coating 
of the jar, which will prefently difcharge it fllently. 
Then charge your jar negatively j infulate it, and 
apply the wire as before; and the appearances, at 
the points of the wire, will be direftly reverfed; 
plainly demonftrating the direction of the ele&ri- 
city in the difcharge of the bottle. 


Another 
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Another very convenient and eafy method,of ex¬ 
hibiting the phenomena of the pofitive and negative 
electricity of the infide, and out fide furfaces, of a 
charged Leyden bottle, is by flipping a cap of metal, 
furnithed with a ball and wire, upon the outfide 
coating ; and mounting it upon an electric ftand, 
in an horizontal pofition; as tab. xiv. fig. .3.; 
or if the bottom of the glafs be turned much upward 
into the body of it, a piece of wood may be worked 
to its fhape, and cemented thereto; and through the 
middle of this wood, a flrort tube of metal may be 
Ittferted, fo as to admit the wire which is con- 
neifled with the ball to pafs through iti and be 
brought into contact with the coating of the jar, at 
pleafure W. By this means, experiments may be 
made, at either end of the bottle with great facili¬ 
ty ; and other charged or exhaufted, bottles; ex¬ 
cited ribbons; or other electrics: the curved 
pointed wire. Sec. See. may be readily applied; and 
give. Or receive a fpark; be attracted, or repelled ; 
according to the kind of eleftricity in the two bo¬ 
dies, fo applied towards each other. By hanging 
a chain round either of the Wires, and connecting 
it With one end of the difeharging rod; and bring¬ 
ing the other end of the rod, fo as to leave a pro¬ 
per fpace between that and the ball on the wire, at 
the ©ppofite end of the bottle; the flame of a ta¬ 
per, &c. may be interpofed; and fhew the direction 
of the electricity in the difeharge: or a cork-ball, 
hung by filk , may play between them, in the man- 

(i) Bor many experiments, it needs only to be connefieil 
with the curved me tal, or wood, in which the charged bottle is 
placed. 

S net 
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net defcriUed by Dr. franklin. If the balls are 
taken off from the wires of the bottle; the wires 
being pointed*, and one of them placed before the 
globe; or a prime-condudtor, electrified pojithely: 
the phenomena of charging the Leyden.bottle will 
be difcovered by the different appearances, at the 
end of the wires; as at tab, xiv. fig. 4 . If the bottle 
be thus placed before a conductor, electrified nega¬ 
tively* or the infulated rubber to a machine ; the 
appearances, at the ends of the wires, will be re- 
verfed : as upon Dr. franklin’s principles they 
ought to be; and thus explain his theory of the 
Leyden phial. 

But a more Ample, and beautiful analyfis of the 
Leyden phial, hath not, I think, yet been exhi¬ 
bited ; than the following. Let a bottle that will 
hold near a pint; having a long neck (about an 
inch in diameter,) be furnifhed with a fmall plate at 
the top ; with a valve properly fecured, after the 
bottle is exhaufted: from which plate, a wire 
about one eighth of an inch in diameter, is to 
project a little below the neck; and terminate with 
a blunt end. The top is to be covered with a 
round brafs cap, firmly fixed thereon; and made 
air-tight. The bottom of the bottle fhould be 
coated with tin-foil, which fhould be continued 
threz inches up thejide. This bottle will charge and 
difcharge feveral times in a minute ; and the tin- 
foil coating, will prevent the fhock from affeCting 
the hand of the operator <'K The phaenomena of 
charging the Leyden bottle; is elegantly explained 
by this contrivance; and is made vifible, by the 
end nf the wire; on which*the appearances Vary, 
according is the bottle is charged, viz. pofitively, 

(<r) The bottle being held below the edge of the coating. 
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Of negatively; or as the conductor, from which it 
charged* is electrified. Tab. xiv. fig. 5. letter A. 
fhews fuch a bottle, charging negatively , at a con¬ 
ductor, loaded with poftive eleSlricity. Letter B. 
fhews the fame bottle, charging positively, at the 
fame conductor. 

Tab. xiv. fig. 6. letter C. fhews the bottle 
charging pofitively at a conductor, eleSirified nega¬ 
tively ; or at the infulated rubber. Letter D. fhews 
the fame bottle, charging negatively at the fame 
conductor. 

SECTION THIRD. 

Of the lateral explosion in the difcharge of the leyden 

BOTTLE. 


EXPERIMENT I, 

H AVING made a double circuit, the firfl by an 
iron bar, one inch and an half in diameter, and 
half an inch thick ; the fecond, by four feet and an 
half of fmall chain j on difcharging a jar, containing 
five hundred fquare inches of coated furface, the 
electricity patted in both circuits, fparks being vi- 
fible on the fmall chain in many places. On 
making the difcharge of three jars, containing 
together fixteen fquare feet of coated furface, 
through three different chains at the fame time , 
tab. xiii. fig. 7. bright fparks were vifible in 
them all j and I have not the leaft doubt, but it 
would have been vifible in as many more. The 
chains were of iron and brafs, of very different 
lengths; the fhorteft ten, or twelve inches, the 
Vol.LXIV. Fff lopgefl. 
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longeft, many feet, in length. When thofe jars 
were difcharged through the iron bar before-men¬ 
tioned, together with a fmall chain, three quar¬ 
ters of a yard in length ; the whole chain was il¬ 
lumined, and covered throughout with beautiful 
rays, like bridles, or golden hair. Having placed 
a large jar in contaCt with my prime conductor, 
I affixed to the coating of it an iron chain, which 
I alfo connected with a plate of metal, on which 
I intended to make the difcharge by my dif- 
charging-rod, tab. xiii. fig. 9. This done, I 
hooked another chain, much longer, and of brafs, 
to the oppofite fide of the jar, and brought the end 
of it within eight inches and an half of the 
metal plate. In contact with this end, I laid a 
fmall oak-ftick, eight inches long, which I co¬ 
vered with faw-duft of fir-wood. On making 
the difcharge upon the plate, both the chains w r ere 
luminous through their whole lengths as was 
alfo the faw-duft, which was covered by a ftreak 
of light, making a very pleafing appearance. I 
repeated the experiment feveral times. Perhaps, 
if I had ufed a bar of iron, inftead of the chain 
firft-fpoken of, there might have been no light 
upon the fecond chain, or upon the faw-duft, ef« 
pecially as the electricity had half an inch of air 
to pafs through, before it reached the end of the 
flick. But from this experiment may, I think, be 
inferred, the neceffity of making the conductors, 
ereCted as a fecurity to buildings. See. from the 
damage of lightning, both of the beft materials, 
and of a very fufficient fubftance; and, for this pur- 
pofe, perhaps nothing will be found fo proper as 
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lead, which will remain in the earth many cen¬ 
turies without any confiderable decay; and the 
tops of chimneys being covered with it ( d \ and fur- 
niflied with a long, {harp-pointed rod of copper, 
or iron pointed with copper, which I think {hould 
extend at leaft five, or fix feet, above the top 
of the chimney, or highefi: part of the build¬ 
ing; a communication {hould be made from it 
by plates of lead, eight, or ten inches broad, with 
the lead, on the ridges, and gutters, and with the 
pipes which carry down the rain-water; which 
pipes {hould be continued to the bottom of the 
building, and there made to communicate, by 
means of other leaden pipe, or a plate of it, as 
before-mentioned, with the water in a well, the 
moift earth, or the main pipe which ferves the 
houfe with water. 

SECTION FOURTH. 


Defcription and Ufe of a new prime-conductor. Con¬ 
trived by Mr. henly, and executed by Mr. edward 

NAIRNE. 

A. tab. xiv. fig. 7. A glafs-tube, eighteen 
inches long, and near two inches in dia¬ 
meter. 

B. C. Balls of Brafs, with a ferule, two inches 
long, to each of them ; which ferules are 
to be cemented to the ends of the tube, 
and made air-tight. 

(d) I mention covering the tops of chimneys with lead, as a 
protection to the upper courfes of bricks, from the effects of 
wind j and not as being of any efiential fervice to the condu&or, 
any farther than as it may affift in fixing the pointed rod, which 
is to be elevated above it, more fecurely. 

F f f 2 One 
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One of the brafs plates, which are foldered to 
the ferules, hath a fmall hole drilled through 
it, by which the air is to be exhaufted. It 
is covered by a ftrong valve, properly fe- 
cured, and concealed by the brafs ball B,orC. 
D.E. Balls of brafs, about five eighths of 
an inch in diameter, fixed upon wires, 
which project two inches and an half 
from the brafs plates, at each end of the 
glafs-tube. 

F. A fine-pointed wire, to colledt the elec¬ 
tricity from the excited glafs-globe, &c. 

G. Supporters, of fealing-wax; upon which 
the luminous conductor is to be mounted. 

N. B. The dots in the tube are intended to re- 
prefent the appearance of the eledtricity in 
it, in the experiments defcribed in Tab. xiv. 
But, when a bottle, or a large jar, is difcharged 
through the glafs-condudtor, it is uniformly 
filled with light. 

The wsb of the glass conductor. 

The glafs-tube, thus furnilhed, and mounted, 
being properly exbaujled\ and perfectly dry, will a €t 
in all refpedts like one of metal; and the electro¬ 
meter, being placed upon the brafs ball B. will 
anfwer to the charge of a Jar, or battery, exactly. 
But the principal ufe of this inftrument, is to af- 
certain the dirediion of the eledtric matter, as it pajjes 
through it. And this end, it completely anfwers 
in the manner following, viz. let it with the col- 
ledting-point F. before the globe, and place the 

knob 
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knob of an uncharged bottle nearly in contaft with 
the brafs ball B. or hang a chain, &c. from thence 
to the table; and, on working the machine, the 
ball D. in the tube becomes entirely enveloped, in 
a denfe, white atmofphere of electricity. If the 
point F. be brought nearly into contact with an 
infulated rubber, and a communication be made 
from the ball B- to the table; the atmofphere will 
be upon the ball E. in the tube. If a bottle, pofi- 
tively charged, be prefented as in the drawing 
tab. xiv. fig. 9. the appearances in the tube will 
be as therein delineated. But,: if a bottle, charged 
negatively, be thus applied, the atmofphere will 
furround the ball E. in the tube, as in tab.xiv. 
fig, 10- 

Conjectures on tbefe Phenomena,. 

It is fuppofed, that the impelling power of the 
glpbe, or the knob of a pofitively charged bottle , 
drives the particles of electricity through the fub- 
Jlance of the balls , wire, &c. w th which they are 
in contaCt,, with great velocity, and in a kind of 
ftraight line; but, the eleCtricity having entered 
the vacuum, the repulfion of it’s particles imme¬ 
diately takes place, and the tube is inftantly filled 
with light. The denfe white atmofphere upon 
the oppofite ball is fuppofed to proceed from the 
refiftance of the air in the tube ; a fmall portion of 
which, will, in this method of exhauftion, inevi¬ 
tably remain in it. And, as every particle of elec¬ 
tricity, is fuppofed to be in a ftate of repulfion 
with refpeCt to its next neighbour, the vacuum 
giving them free liberty of expanding themfelves, 

cr 
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or (landing at the greateft diftance from each 
other; it is imagined, that they actually do fo, 
and will not enter the ball, and wire, at the oppo- 
fite end of the conductor, in a point, or J,mall 
[pace, (as they do in the open air); but that they 
entirely furround them, and enter at all parts at 
the fame time , in order to their conveyance into 
thofe bodies placed at the end of the brafs work 
to receive them. 

If, inftead of the brafs balls in the tube, 
points are ufed; or if a point be fixed at one end of 
the tube, and a ball at the other i the effeft will 

be precifely the fame.-Note alfo. That the 

glafs-conduftor, for the purpofe of making Dr. 
franklin’s curious experiments, with a pointed 
and blunted wire, is far fuperior to one of metal, 
the eledtric atmofphere being fo much better re¬ 
tained by it. By this eafy and fimple procefs, 
may an ocular demonftration, at all times, be 
given, in a dark room, and dry air, of the truth 
and propriety of Dr. franklin's hypothefisof the 
Leyden bottle. 

SECTION FIFTH. 

Mifcellaneous Experiments, made principally in the Yean 
1771 and 1772. 

EXPERIMENT I. 

TF a black filk ribband, or a piece of black filk, 
be laid on a quire of paper, &c. on a table, and 
excited by ‘drawing over its furface fealing-wax, 

fulphur. 



14°7 ] 

fulphur, amber, or a tube of glafs with the polijh 
taken off by emery ; its ele&ricity will be pojitive : 
whereas, if it be excited, fingly, or together with 
a white ribband, by drawing them brifkly between 

the fingers, it is always negative. -Laying iron 

the paper, and drawing over its furface a rod, or 
tube of fmooth glafs, its electricity will alfo be 
negative. 

EXPERIMENT II. 

If a plate of glafs, ten, or twelve inches in dia¬ 
meter, be excited, and placed upon the top of a 
box, from which a pair of light pith or cork-balls 
are fufpended, being mounted on a ftand of feal- 
ing-waX4 the balls will feparate, and ftand re¬ 
pelled from each other, being electrified pofi- 
tively, (in a dry air), upwards of four hours. 
When they come into contadt, on removing the 
glafs, they diverge again, and are negatively elec¬ 
trified ; but, on replacing it, they clofe. On re¬ 
moving it again, they feparate; and thus alter¬ 
nately as long as any electricity remains in it ( ‘K 
If the plate of glafs be placed in a frame 
of wood, and a light pith or cork-ball be laid on 
its furface j on presenting towards it the end of a 
finger, or the point of a pin, &c. the ball will re¬ 
cede from them, with a very brilk motion, and 
may thus be driven about upon the furface of the 
glafs, like a feather in the air, by an excited tube* 
or the wire of a charged bottle. The cork-ball, 

(e) For an explanation of thefe phenomena, fee Mr. can¬ 
ton’s experiments, Philofophical Tranfa&ions, Vol. LVIII. 
Part I. N° cs. 

being 
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feeing deprived of its eledtricity by the pin, &c. in- 
ftantly flies to that part of the glafs to which.it is 
attra&ed the moft forcibly. 

EXPERIMENT III. 

I hung on my prime-condudtor a fmall phial, 
two inches in diameter, coated three inches and a 
quarter from the bottom. From the coating of 
this phial, I fufpended two chains •, the firft, in 
contadt with a heavy weight, placed upon a card, 
acrofs which, I had ruled lines, at equal diftances, 
tab. xiv. fig. i. the fecond chain formed a 
circuit, with leaden pipe, fmall brafs wire, fmall 
chain, &c. of one hundred and twenty feet in 
length. From the ball of my difcharging rod, 
which relied on another weight (fee the figure), I 
alfo hung a chain, in contadt with, and com- 
pleating, the circuit of one hundred and twenty 
feet before-mentioned ; and obferved, that, if my 
bottle was charged quite full, the eledlricity 
would, in the difcharge, pafs through the long 
circuity rather than over the furface of the card, 
when the weights were placed at nine fixteenths 
of an inch afunder: but, if I charged the bottle 
only about half-full, the eledlricity would, in the 
difcharge, pafs through the long circuit, rather 
than over the furface of the card, though the 
weights were placed at the diftance of only three 
Jixteenths of an inch.— Query, Can there be a 
greater proof of the fmall refinance made by metal 
to the palling of the eledjtric matter, compared 
with card, wood, &c. and confequently of the uti- 



[ 4°9 ] 

lity of metallic conductors to buildings, (hips, &c. ? 
The fame obfervation hath been repeatedly made, 
upon the effedts of the natural eledtricity. And a 
remarkable inftance hath lately happened, at the 
church of St. John, Weftminfterj a very exadt 
account of which hath been taken, by Dr, wat- 
son, f. r. s. and j. banks, esq., f.r s. who, I hope, 
will at a convenient opportunity, favour the curious 
in thefe matters with their ingenious and intereft- 
ing remarks on it. The tower of this church, I am 
informed, hath no pointed metallic termination. 

EXPERIMENT IV. 

Having prepared a phial, in the manner diredted 
by Mr. lane, for making his curious experi¬ 
ment j by paffing a wire through the bottom, and 
another through the cork, fo as to bring the ends 
of the two, within half an inch of each other, 
about the middle of the bottle (which was filled 
with water) I found, as that gentleman obferved, 
that a flight fhock of eledtricity difcharged through 
it, would break the bottle. But having put a very 
fmall wire from the top, to the bottom of it, 
through the i water ; 1 difchargdd through it, three 
large jars, containing fixteen fquare feet of coated 
furface, when the whole of the fmall wire was 
exploded j but the bottle remained unhurt. If 
therefore a metallic conductor (being too fmall) 
fhould happen to be deftroyed by a ftroke of light¬ 
ning, yet rhe building, &c. to which it is affixed, 
will probably efcape uninjured. 

EXPERIMENT V. 

When I fcrongly eledlrify a large prime-con- 
dudtor, three feet long, and twelve inches in dia¬ 
meter; if a perfon hold in his hand a orals rod 
terminated by a ball, two inches in diameter, at the 

Vol. LXIV. G g g difiance 
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diftance of two inches, from the fide of the con¬ 
ductor [tab. xiv. fig. 2.], he will continue to 
draw fuch ftrong fparks as will give him a fenfible 
{hock in both his legs: but if another perfon at the 
fame time prefent the point of a lancet, or a wire 
five or fix inches long, nicely tapered to a point, 
tipped with fteel, towards the conductor j though 
at the diftance of two feet, or fomewhat more, this 
will draw off all its electricity Jilently ; and not 
fuffer a fpark to pafs from thence to the brafs ball: 
it is alfo obfervable, that if the point of the wire, 
or lancet, be brought nearly into contaCt with the 
prime-conductor, yet no fenfation is felt in the 
arm, &c. of the operator: hence, I think, appears 
clearly the preference due to points, rather than 
round balls, or blunted ends, for the termination 
of the conductors ereCted as a fecurity to buildings, 
&c. from damage by lightning: for to me, it feems 
probable, that the fharp point of the conductor 
will aCt upon the eleCtric atmofphere of the cloud, 
and perhaps gradually and filently continue to di- 
minifti the contents, before the cloud can ap¬ 
proach near enough to ftrike; and thus contribute 
to leffen, if not actually prevent, a ftroke Uh But 
fhould the point be ftruck, the confequence I fup- 
pofe will not be great, and a curious inftance I 
have now before me, which I lhall beg leave to 
quote as follows. “ About nine o’clock we had a 
“ dreadful ftorm of thunder, lightning, and rain, 

“ during which the main-malt of one of the Dutch 
“ Eaft Indiamen was fplit, and carried away by 
“ the deck - } the main top-maft and topgallant- 

(f) Captain w inn’s condu&or, though two of the links were 
broken, effe&ually anfwered this intention. 

(g) The flays, fliroud?, &c. being all cut afunder (Dr. so- 
lander informed me) as with a knife. 
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" maft, were fliivered all to-pieces j {he had an 
“ iron fpindle at the main top-gallant-maft-head, 
** which probably directed the ftroke. This (hip 
“ lay not more than the diftance of two cables 
“ length from ours, and in all probability we fhould 

have {hared the fame fate, but for the eleftrical 
** chain which we had but juft got up, and which 
** conduced the lightning over the fide of the {hip; 
“ but though we efcaped the lightning, the explo- 
“ fion (hook us like an earthquake, the chain at 
“ the fame time appearing like a line of fire (b} : a 
“ centinel was in the action of charging his piece, 
“ and the {hock forced the mufket out of his hand, 
“ and broke the rammer rod. Upon this occafion 
“ I cannot but earneftly recommend chains of the 
“ fame kind to every {hip, whatever be her defti- 
“ nation ; and I hope that the fate of the Dutch- 
“ man will be a warning to all who {hall read 
“ this narrative, againft having an iron Ipin- 
“ die at the maft-head.”——- See Capt. Cook’s 
voyage. This conductor was of copper wire, 
three fixteenths of an inch in diameter; which 
I am inclined to think is rather too fmall for 
the purpofej I am of opinion it ought to be 
a quarter of an inch at leaft : and I have been 
informed by Dr. solander, that the point ori¬ 
ginally'' belonging to the condu&or, had been 
ftolen; and that this, on which the lightning 
fell, was of inferior workmanfhip, and not fo 
{harp; which was another great difadvantage: per¬ 
haps if the wire of the chain had been larger* and 

(h) It does not however appear, that the fmall hempen cor 
with which the links of the chain are clofely conne&ed, or even 
the firings which connedled them, had received the leaft injury 
from the lightning, 
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the point more acute, the flroke would have been 
much leflened; if not abfolutely prevented. If, 
inftead of thofe chains, plates of copper, three fix- 
teenths of an inch thick, and two inches in dia¬ 
meter, with the edges neatly rounded off, were 
inferted in a groove, and continued down the 
main-top-gallant-maft, the main-top-maft, and 
part of the main-maid, into the well-hole; a 
communication from the maft, to the under-fide 
of one of the decks, might be made with a plate, 
or rod of metal, flattened at each end; and from 
that rod, the conductor might be continued by 
plates of lead, or copper, on the under-fide of 
the deck, and down both the outer-fides of the 
fhip, as low as the keel, if it be thought neceflary: 
and this method (the conductor being always in rear 
dinefs, and kept perfectly in order) I Should appre¬ 
hend would be preferable to the chains, which are 
now in ufe. Particular care Ihould be taken, to have 
all the plates, which form thecondudor, as nearly 
as pofiible in contact with each other, and to fix 
a Sharp-pointed, Slender rod of copper at its fum- 
mit. And for the purpofe of conne&ing the 
plates, inferted in the main-top-gallant-maft, 
the main-top-maft, and the main-maft ; if an 
hoop of copper were fixed in a groove of its 
own thickness, at the top of the main-maft; 
and another fuch hoop at the upper end of 
the main-top-paft; perhaps they might an- 
fwer this end very conveniently C'K The learned 
and ingenious Dr. watson, f. r.s. hath, with 

(i) If an objection Should be made to cutting grooves in the 
mails, the plates of metal, which form the conductor, might 
readily be failened upon the turface, and very fecureiy, 

great 
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great judgement and accuracy, collected from 
ancient hiftory, the accounts therein recited, of 
eledtrical appearances, upon pointed bodies; as 
the fpears of foldiers, fitc. &.c. (k) which have 
been very judicioufly introduced by Dr. priest- 
ley into his Hiftory of Eledtricity W : and I 
cannot but think, thofe accounts, furnifh a very 
ftrortg argument, in favour of -pointed conductors: 
for had the bodies here fpoken of been terminated 
by blunted ends, or round knobs, it is probable 
that many of them inftead of drawing off the light- 
nin gjilently, would have been Jlruck with it; and 
this, being deemed a common occurrence, would 
have paffed unnoticed, and confequently never 
have been recorded in hiftory. 

If pointed bodies had really the property of 
drawing down ftrokes of lightning upon themfelves, 
I think the pillar upon Filh-ftreet Hill, commonly 
called the monument, could not long have 
efcaped. This pillar is terminated by a bafin of 
ihetal, four feet and fix inches in diameter. The 
bafin is furrounded by a great number of 
bended plates of metal, Jlmrply pointed, to reprefen t 
flames of fire. From the bafin, to the floor of the 
gallery, are fixed perpendicularly in a circular or¬ 
der four, thick bars of iron; and in thofe bars are 
inferted twenty-eigbt ftrong hoops, and four feg- 
ments of circles,of the fame metal; which ferve 
as fteps from the gallery to the bafin. One of 
thefe bars (being one inch thick, and five inches 
broad) is connected with the iron rails of the 

(k) See Philofophical TranfaCtions, vol. 48, part I. p. 210. 

(/) See Hiftory and Rrefent State of Electricity, fecond edi¬ 
tion, p. 37 r. 

ft air-cafe, 
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ftair-cafe, which reaches to the bottom of the 
building, and forms a fubftantial, regular con¬ 
ductor of metal the whole length. The monu¬ 
ment was ereCted by Sir Christopher wren 
in remembrance of the fire of London, which 
happened in the year 1666. It was compleated 
by that great architect, in the year 16775 is, 
including the blazing urn at its fummit, about 
two hundred and two feet in height, from the 
pavement j and hath never (lb far as I have 
been able to learn) been ftruck by lightning. 
The ant entice and legs of the grafshopper on the 
Royal Exchange in Cornhill j and the tongue and 
tail of the dragon on the fpire of Bow church in 
Cheaplide, London, are alfo remarkable in- 
Itances (m) : indeed I have often thought it rather 
a favourable circumftance, that moft of the lofty 
public buildings in this metropolis which have 
metallic terminations, have generally been furnilhed 
with weather-fanes, which fanes commonly end 
in fharp points: for had they been terminated with 
large round balls of metal, perhaps many more of 
them might long fince have been demolilhed. 
Here therefore I cannot but exprefs my earned: 
wifhes, that, on all future occafions, where lofty 
public edifices are to be ereCted j a good pointed 
conductor for the lightning, may be confidered by 
every architect, or furveyor, as an effential part of 
the edifice itfelf. 

EXPERIMENT VI. 

I attempted to afcertain the conducting power, 
of different metals, in the manner following. I 

(m) A great variety might be produced, but Dr. franklin 
hath himfelf rendered this unneceffary. 

took 
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took a thick piece of pafte-board, acrofs which I 
ruled lines, exactly an inch afunder. Upon thefe 
lines, crofs-wife, I placed the wires; which I 
confined by heavy weights: the edges of which 
weights juft touched the ruled lines; leaving ex¬ 
actly an inch of wire between them [fee tab.xiv. 
fig. i.]. The kinds I tried were, pure gold , jilver, 
brafs , copperflvered, and iron. They were all drawn 
through the fame hole, except the iron, which 
was fomewhat larger than the others.. I proved 
them with two jars, containing eleven fquare feet 
of coated furface; and adjufted the charges, by 
an ele&rometer graduated in divifions of one tenth 
of an inch each, the diameter of the fcale being 
two inches. The refult was as follows 
Pure Gold Y f 4') 

Brafs / \ 6/ 

Copper filvered i was melted at < 8 ^ Divifions* 
Pure Silver \ /iol 

Iron J L 10 J 

If I gave either of the wires a divifion lefs 
than the number above fpecified, it was not 
melted: if I gave either of them a divifion more, 
it was exploded ; the greater part vanishing in 
fmoak: whereas thefe charges juft burft them 
into balls. 

Should any gentleman choofe to repeat this 
experiment, I would recommend it to -him to 
be very particular in fixing the wires; to ufe a 
greater lengthy, to do it when they are all frefb. 
drawn, to make the experiment in a very dry day, 
and in a room where there is no fire. With thefe 
precautions, probably there may be fome difference 
in the refult; and this method will perhaps give .a 
2 true 
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true account, of the concluding power, of the dif¬ 
ferent kinds of metal. 

Having lately been prefented, in the mod 
polite manner, by the celebrated Dr. lew¬ 
is, f. r. s. &c. with fix fpecimens of his pla - 
tina ; in as many different {fates*. I feleded the 
largefl grains, from one of the parcels which 
Dr. lewis informed me had been repeatedly ex- 
pofed to long-continued, vehement fires ; the moil 
intenfe which he had been able to excite, or 
any veffels he could procure would fupport: and 
after a few fmall globules (confiding doubtlefs in 
great part of heterogeneous metal) had melted out, 
repetitions of the operation produced no further 
change. It was afterward boiled fucceflively in 
©if of vitriol, aqua-fortis, and fpirit of fait, in 
order to its further purification; and which in¬ 
deed reduced it to a ftate the mod pure of any that 
excellent chemift had been able to produce. Having 
ruled a line with a blunt-ended wire, over the fur- 
face of a plate of white wax; 

EXPERIMENT VII. 

I preffed in the grains of platina lightly, and in 
contact with each other; fo as to form a regular 
line, half an inch long. At each end of the line 
of platina , and in contact with it, i placed a thick 
wire, with its ends nicely rounded off, and made 
perfectly fmooth. I covered the platina with a 
piece of thick plate-glafs j and then difeharged 
through it, three jars containing fixteen fquare 
feet of coated furface: when l obtained many 
beautiful fpherules of the platina. Several of them 
ftuck to the wax, and glafs; and others imperfectly 
formed , upon the edges, &c. of the grains: which 

proved 



t 4*7 ] 

proved that the fufion had been compleat, This 
experiment I made in the prefence of Mr. 
Fergufon, f. r. s. Mr. William Canton, Mr. Bell, 
and Mr. Marfham, who all acknowledged it per¬ 
fectly fatisfaCtory. Having mentioned the refult 
of this experiment, and the method of making 
it, to Mr. nairne; he hath fince repeated it with 
equal fuccefs. 

Being informed, by Mr. William Canton, 
that his brother, Mr. Thomas Canton, had, in 
preparing a dried cork for an experiment in elec¬ 
tricity, obferved fome appearances which in¬ 
duced him to believe, that the cork had been 
made eleCtrical, by only cutting it with a pen¬ 
knife, and that on examination he found it really 
was fo; I made the following experiment. 

EXPERIMENT VIII. 

I made a long cork perfectly dry, and held one 
end of it very near the fire, till it began to burn. 
At the fame time, I held a fmall, fine-toothed file, in 
the clear part of the fire, till that alfo, had become 
very dry, and rather hot. Then, having filed off 
the end of the cork, I applied it to a pair of neat, 
light pith-balls; when it attracted them both, 
and raifed them perpendicularly, as high as the 
firings would permit. Having electrified the balls 
by excited amber, the cork would increafe their 
divergence from one, to near two inches; or it 
would repel them at an inch diftance, fo as to 
drive them one inch and an half out of the per¬ 
pendicular. Electrifying the balls by excited 
glafs, thefe appearances were direCtly reverfed. 
The cork therefore had parted with its eleCtricity 
Vol.LXIV. Hhh to 
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to the file, and plainly afted as a negative elec¬ 
tric. 

EXPERIMENT IX. 

Having neatly rounded off the corners of a 
piece of thin talc, about three inches fquare; I 
coated both the fides of it, within three quarters 
of an inch of the edges, with tin-foil, which I 
alfo rounded off at the corners. The talc, thus 
prepared, I obferved would readily charge, with¬ 
out wiping, or drying the uncoated part; and the 
force of the thock, in the difcharge, was really 
aftoniftiing. 

Having been ihewn, by my late truly ingenious 
friend Mr. canton, an electric fpark, of a very 
beautiful crimfon colour, which always appeared as 
it was drawn over, or through , a piece of fmooth 
wood, at the top of the condudior-ft and, and which 
was fupppfed by fome gentlernen, to be the light 
of eledricity, very thinly fpread upon the furface 
of the wood: I was exceedingly defirous to know 
from what caufe this phenomenon really pro*- 
ceeded j and for that purpofe:made the following 
experiment. 


EXPERIMENT X. 

I fixed between two balls, introduced into the 
circuit of an eledtrie difcharge, a piece of fmooth 
wainfcot, about two inches in diameter, and a quar¬ 
ter of an inch thick j when, upon making the dif¬ 
charge of a pretty large jar, I obferved the wainfcot 
to be nearly covered with the eledtric light, the outer 
parts, or edges of the light* were exceedingly thin, 
hut the colour very white j as it was alfo in leveral 
2 other 
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other experiments, made with the fame intent. 
I then procured a circular piece of coloured box, 
which was glued to the top of the Hand to my 
prime-cond-udor; when, drawing flrong fpafks 
through this wood (of whatever colour it was), I 
became clearly of opinion, that the colour of the 
fyahk varied according to its depth in the wood ; viz. 
if it palled upon the furfafce, it was white; a 
little below it, yellow, or orange; ftill lower, 
fcarlet; and, deeper in the wood, crimfon. 

It having been mentioned, by lome gentlemen, 
as their opinion, that the matter of light, and the 
cleCtric matter, were the fame thing^; I made 
the following experiment, in order to determine 
whether there was any foundation for fiich an 
opinion or not. 

EXPERIMENT XI. 

I in'fulated the rubber of my machine, and placed 
it in fuch a ctuation, that the rays of the fun, 
palling through the open window of my room, 
might fall immediately upon it; but this I obferevd 
produced no electricity. I then collected the rays 
into a focus, by means of agood convex glafs, and 
threw them upon the back of the rubber, till it 
was burned quite black; but this method was at¬ 
tended with no better fuccefs. I then mounted 
one of Mr. canton’s electrometers, furnilhed 
with very light balls, upon a Hand of fealing- 
wax ; and, having electrified them negatively, by 
excited amber, fo as to diverge a full inch, I again 

(») Query, If this were really the caife, Should not eleftricaj 
experiments fiicceed, in the moft perfeii manner, in the dmreft 
light of the fun ? arid would not tlie evening, or night* be an 
exceedingly improper time to attempt making them ? 

H h h 2 collected 
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collected the rays of the fun by the convex glafs, 
and held it at filch a diftance as to bring the focus 
exactly upon the end of the box, which was burnt 
very black, and the glue in the joints melted; but 
the balls were not in the lead; affected. 

Extract from Mr, boyle’s Continuation of 
hawkesby's Phyfico-mechanical Experi¬ 
ments. 

“ I took a large piece of good amber; and, 
“ having in a fummer-morning (while the air was 
“ yet frefh) tried that it would not, without being 
“ excited, attradt a light body I had expofed to it, 
“ I removed it into the fun’s beams, till they had 
“ made it moderately hot; and then I found, as I 
“ expedted, that it had acquired an attradtive 
“ virtue, and that riot only in one particular 
“ place, as it is ufually obferved when it is ex- 
“ cited by rubbing, but in divers and diftant 
“ places at once ; at any of which it would draw 
“ to it the light body placed within a convenient 
“ diftance from it; fo that, in this climate of 
“ ours, a folid body may quickly acquire an at- 
“ mofphere by the pcefence of the fun, and that 
“ long before the warmeft part of the day." 

ANOT H ER. 

“ I took a little, but thick, vefTel of glafs, and 
“ held it near the fire till it had got a convenient 
“ degree of heat, which was not very great, 
** though it exceeded that of the amber. I found, 
•* as 1 imagined, that the heat of fire had made 

“even 
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*• even this body attractive, as that of the fun 
*• had made the amber.” 

REMARK. 

If Mr. boyle, when the amber was heated, 
prefled it ever fo lightly againft his hand, in order 
to try its warmth, (though without the lead: fric* 
tion), he excited it ; and, without this , it was not 
electrical, neither would it become fo in cooling . If 
the amber was too hot , the heated air about it 
would conduit. Therefore he was obliged to find 
a convenient degree of heat. This aflertion may 
be proved in the following manner. 

EXPERIMENT XII. 

Hold a piece of amber near the flame of a 
candle, till it becomes hot ; then apply it to afuf- 
pended thread, and it will not attrali it, neither 
will it become eleCtrical in cooling; but prefs it 
ever fo lightly on your hand, in order to try its 
heat, though without the lead: friCtion, and (if 
it be not too hot) it will be eleCtrical, and attraCt it 
violently. Heat it again at the candle, and its 
electricity fliall be taken quite away. Prefs it 
again gently on your finger, or hand, and the 
power will be reftored. -Apply it again to the 
candle, it is loft. And thus alternately. Other 
eleCtrics may probably aCt in the fame manner; 
as the fame of a candle , or hot air , will conduCt 
away the electricity of glafs, almoft inftantane- 
oufly. 


EXPERIMENT 
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EXPERIMENT XIII. 

Shewing Mr. nairne the above-mentioned 
experiments; when the amber had been well- 
heated, and being prefented to a fufpended thread, 
having (hewn no fign at all of electricity 5 
1 held it, between my thumb and fore-finger, 
very near the table, but not fo as to touch it, that 
we might entirely avoid fridtion. He then blew 
againft it thirty blafts, with a pair of kitchen- 
bellows ; when prefenting it to the thread, it at¬ 
tracted it, at the diftance of one-eighth of an inch. 
He then blew againft it, thirty blafts more, as 
above defcribed j when applying it again to the 
thread, we faw it attracted, at half an inch di¬ 
ftance j and, on drawing back the amber, it drew 
the thread after it, fix, or eight inches. We re¬ 
peated the experiment three times, with the like 
fuccefs; and are fatisfied, that the amber was 
made eleCtrical by the friStion of the particles of 
air againjl its fur face ; and not in the leaf by heat¬ 
ing only. We afterwards excited tne amber, 
when it muft have been perfectly cold, but dry, 
by only blowing againft it as before. 

The fitme procels fucceeds with glafs. 

SECTION SIXTH. 

Experiments and Obfervations on the Electricity of fogs, he. 

in purfuance of thofe made by thomas ronayne, Efq; 

1771, Nov. 14. Half paft eight, A. M. I find 
a fog, not very thick, pretty ftrongly electrified. 
The balls feparate full half an inch. They keep 
ftationary, there being little or no wind. 

Nov. 19. 
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Nov. 19. The air is pretty ftrongly electrified; 
but the wind is fo very troublefome, that 1 cannot 
determine the kind with certainty. 

Dec. 2. Half paft eight, A. M. a fog, mo¬ 
derately thick, is ftrongly electrified. The balls 
diverge half an inch ; but, if they are brought 
near the building, they clofe, and open again on 
removing them. The mercury in the thermo¬ 
meter, is fifteen degrees, above the freezing 
point. 

Dec. 18. Half paft four, P. M. a moderately 
thick fog is ftrongly eleCtrified, foon after its ap¬ 
pearance. The balls diverge, full half an inch, 
and regularly clofe, at the approach of excited 
wax. The wind is troublefome; but the balls 
keep their diftance, and at intervals very well ad¬ 
mit trying the experiment. 

1772, Jan. 5. A fog is ftrongly eleCtrified po- 
fitively. The balls diverge full half an inch. The 
air is ftiarp, and frofty. 

Jan. 13. Nine o’clock, A. M. a fog, not very 
thick, is ftrongly electrified pofitively. The mer¬ 
cury in the thermometer, is feven degrees and an 
half above the freezing point. There is little or 
no wind. 

Jan. 18. Ten o’clock, A. M. The air Is 
pretty ftrongly eleCtrified bv a fall of ihow. 

Jan. 2r. Nine o’clock, A. M. I find the air 
ftrongly eleCtrified, during a fall of thin fleet, a 
mixture, of fnow, and rain, very gentle; The 
balls feparate three quarters of an inch, and re¬ 
main ftationary, there being little or no wind. 
N. B. The electricity in the air is pofitive. 

Jan. 29. 
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Jam 29. Nine o’clock, A. M. a very thick 
fog, and lharp froft. The air is fo ftrongly elec¬ 
trified fojitively, that the balls feparate full an 
inch ana a quarter. There is little or no wind, 
and they remain ftationary; fo that the experi¬ 
ment may be made without the leaft danger of a 
miftake. 

Twelve o’clock, the balls diverge as wide as at 
nine. 

Three o’clock, P. M. the balls are exceedingly 
difturbed by the wind; but, blow as it will, thfey 
ftill keep at a great diftance from each other. It 
freezes very hard. A quarter paft four: the fame 
as at three o’clock. 

Half paft five. The balls are ftationary, at three 
quarters of an inch diftance, from each other. The 
fog increafes; and the rods are perfectly wet, from 
end to end. It is now too dark for further accu¬ 
rate obfervation. 

Jan. 30. Nine o’clock, A. M. I find the air 
ftrongly electrified poflively, in a flight froft, and 
thick fog. The balls feparate full half an inch : 
they are difturbed by the wind*; but it does not 
clofe them ; and the experiment is tried eafily. 
There hath been a fmall ftiower of fnow, which 
lies thinly fpread upon the houfes; and I have 
often fufpeCted (as I do now), that this formspoints> 
and conduits the electricity fafter. The eleCtricity 
continued the whole day. 

Feb. 4. Nine o’clock, A. M. A (harp froft, 
and thick fog. The air is ftrongly electrified 
p$flively: the balls diverge full three quarters 
of an inch. Eleven o’clock, A. M. The bails are 

ftationary, 
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ftationary, at upwards of an inch defiance. They 
clofe at the approach of excited wax. 

Half paft two, P. M. The fame as at eleven 
o’clock. Three o’clock. Over-caft and cloudy : 
the balls are very ftill, but (hew fcarce any fign of 
electricity. 

Feb. ii. Eight o’clock, A.M. A thick fog 
is fenfibly eledtrified poftively. The balls diverge 
a quarter, or three eighths, of an inch. Wind 
S. W. and troublefome. Thermometer 38. Ba¬ 
rometer, 29,94. 

Feb. 15. Half paft ten, A. M. I find a thick 
fog, fenfibly eledtrical. The balls diverge five- 
eighths of an inch, full. Prefently, after I had 
fixed my rod, there fell fome fmall drops of rain. 
Upon the moment of its falling , the balls increafed 
their divergence near, or quite, a quarter of an 
inch. I never faw a fog more ftrongly eledtrified 
when the weather was lo warm, the mercury in 
my thermometer, in the open air, being feven and 
an half degrees above the freezing point. I fup- 
pofe higher in the atmofphere it is now uncom¬ 
monly cold. 

Fifty minutes paft two, P. M, It fnows very fall. 
The air is now ftrongly eledtrified poftively. The 
balls feparate full three quarters of an inch. 
Wind S. W. 

From the fmall number of experiments I have 
been able to make, on the eledtricity of the atmo¬ 
fphere, I cannot help being of opinion, that fogs 
are much more ftrongly eledtrified in, or immedi¬ 
ately after , afrof , than at other times; and that 
the eledtricity in the fogs is often the ftrongeft, 

Vol.LXIV. I i i loon 
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foon after their appearance. I alfb now hpld it 
for a certain rule, that, whenever there appears a 
thick fog, and the air is at the fame time Jhanp and 
f ro Jb* that fog, is ftrongly eledtrified pojitively. 
Though rain may not be an immediate, yet I am 
inclined to think it is by no means a very remote 
eonfequence of eledtricity in the atmofphere j and, 
from the trifling obfervations I have had an op^ 
portunity to make on that fubjedt, I have not 
failed to find, that, in two or three days, after I 
have difcovered the air to be ftrongly electrified, 
(efpecially if that eledtricity continued for as long 
a time), we have had rain, or other falling wea¬ 
ther, and I Incline to believe, more plentifully, in 
proportion to the ftrength, and continuance, of the 
eledtricity; if not rain, fnow, &c. according to 
the ftate of the atmofphere, with refpedt to heat 
and cold. If eledtricity be not a caufe, I think it 
at leaft a prognojlic , of falling weather. But, for 
further fatisfadtion in this particular, I would re¬ 
commend it to any gentleman curious in thefe en¬ 
quiries, and having leifure, to keep an eledtrical 
journal, upon a plan of the following kind. 

Let a large book, be provided, and ruled in the 
manner of a bill-book, ufed by tradefmen. The 
eolumns fo ruled may contain a colledtion of ob¬ 
fervations in the following order: Date and day; 
hour, latitude and longitude, or place j divergence 
of the balls; kind of eledtricity ; variation of the 
needle j dip of the needle; barometer, thermome¬ 
ter, hygrometer, wind, weather, occafional obferva¬ 
tions ; to which may be added, the rain-gage, wind- 
gage, &c. Thefe things being carefully noted, 

and 
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and kites being frequently raifed, to the great- 
elf heights poflible, together with a thermome¬ 
ter in different dates of the weather, would 
probably foon throw new light upon this fubjeCt, 
and perhaps produce difcoveries, of which we 
now have not the lead idea. From my experiments, 
and obfervations, on the electricity of fogs; I once 
imagined, that, whenever I faw a very thick one, 
and the air was at the fame time (harp, and frody; 
that fog, was ftrongly electrified pofitively: but I 
have met with feveral exceptions to this rule, for on 
Dec. 24, 25, 26, 27, 28, 29, 1772, in all which 
days there were thick fogs, thermometer from 36 
to 33, wind condantly N. E. I could perceive no 
fenfible eleCtricity. Hence I conjectured, that though 
I could difcover none in my Jituation, yet higher in 
the atmofphere it might probably be found in plen¬ 
ty, and this conjecture was prefently afterward 
verified by Mr. nairne, who obferved the air to 
be eleCtrical, when he flood in the golden gallery of 
St. Paul’s cathedral, which is about two hundred 
and eighty feet in height, though he could difcover 
none in the (lone gallery, which is confiderably 
lower: and the fame obfervation hath fince been 
made by others ; and by myfelf, when I found 
the divergence of the balls to be increafed, if I 
projected the rod, (from which they were 
fufpended) through one of the lights, in the 
lanthorn j which is dill higher. And it is 
with fome pleafure that I have fince obferved 
that Dr. lind, and Mr. brydone, have made the 

(0) If Lord Charles cavendish’s can be raifed properly, 
perhaps that may be preferable to any other.- 

I i i 3 fame 
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fame remark in railing their eleCtrical kites 
I have made many obfervations on the elec¬ 
tricity of the atmofphere, of which I kept a jour¬ 
nal more than a year: but I, have 110 defire to pub- 
lilh it; as I hope the Ourious in thefe matters will 
be favoured with a much more accurate one, by 
gentlemen better qualified to undertake it. 

It may not perhaps be improper to obferve, that 
in the courfe of my experiments upon the electri¬ 
city of fogs, I have frequently obferved the balls 
to di verge fall two inches: but this never happened 
except in a thick one;, when the wind was S. W., 
and the mercury in the thermometer, under 40. 
In the inftances I met with, where I could difcoyer 
no eleCtricity in fuch a fog, though the mercury 
flood at 35 or 36, the wind was always N. E. 
The apparatus I ufed, confifted of a light rod about 
feven feet long, furnilhed with a box containing a 
pair of light cork balls, hung by linen threads, fe¬ 
ven inches long. This rod was placed in a piece 
of wood, (over the top of one of the higheft win¬ 
dows in the houfe,. molt remote from other build- 
ings) properly fitted to receive it. The end of the 
rod, from which the balls were fufpended, was 
elevated to an angle of about forty-five degrees. 
Another rod, of equal length, was provided with a 
tin focket, into which went a long, fubftantial, 
flick of hard fealing wax, or (hell lac; which being 
excited, and projected out at the window, was 
brought near the balls ; and thus readily, deter¬ 
mined the kind of eleClricity in the atmofphere, 

(p) See Dr. Priestley’s Hiftory of Ele&ricity, fecond edi¬ 
tion, p. 333. Experiments by Mr. DE romas. 
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But in m open filiation, fuch an apparatus is un- 
necefi'ary» as one of Mr. canton’s electrometers 
having light balls, fucceeds very well, when held at 
the diftance of about two feet from the body : the 
back of the obferver being turned towards the 
wind. This method alfo ferves to determine the 
kind of it, when there is a much larger quantity of 
eleCtricity in the atmofphere; and which would 
eleCtrify the balls fb ftrongly, if held at the end of 
a long rod, high in the air; that excited wax, &c. 
being brought under them, would not produce the 
leaft alteration in their divergence. 

Notwithftanding the balls hanging from the 
end of my rod, in the open air , have in fome 
fogs diverged full two inches; yet I have never 
been able to make a pair of very light ones,- hang- 
itig from an infulated conductor, in my room ,. diverge 
in the leaft, by means of the eleCtricity collected 
from fuch a fog,, by a long fiftiing-rod,. round 
which a fine pointed wire was twifted, and made 
to communicate with the conductor. On men¬ 
tioning this circumfiance to my worthy friend 
Dr. franklin ; he defired me to try whether hav¬ 
ing electrified the air in one room, I could by intro¬ 
ducing the end of fuch an infulated rod into that 
air, make the balls diverge, when hanging at the 
pppofite end of it, in another room. I have fince tried 
the experiment in two rooms, feparated by a pajfage, 
nine feet long y in the following manner : I drew off 
the charge of a large jar, without fuccefs; but hav¬ 
ing recharged it, and drawn it off a fecond time; the 
balls hanging from the end of the rod, (upwards of 
twenty feet long) in the other room, diverged a 

full 



[ 43° ] 

full inch; and I fuppofe the effeCt would have been 
greater, but there being a large fire in the room 
where the experiment was made, on opening the 
door, in order to introduce the pointed wire, which 
was twifted round the infulated rod, I apprehend, 
much of the electrified air was difplaced, by the 
outer air preffing in upon it ; and driving it to the 
chimney, &c. 

A pair of balls hanging from my hand, 
near the end of the rod, in the electrified air, di¬ 
verged one inch and an half: but being held near 
•the other end of the rod, in the unelectrified air j 
they diverged only half an inch. I then infulated 
the rubber of my machine, and ftuck a long ffiarp- 
pointed needle in the back of it. Then hanging 
a chain from my prime-conduCtor to the table, I 
began to turn the winch; when the air of the 
room, the end of the rod, &c. were prefently af¬ 
fected: and the balls at the oppofite end of it, in 
the Other room, foon feparated confiderably more 
than an inch. 

I cannot prevail on myfelf to quit this pleafing, 
yet difficult fubjeCt, without expreffing a wiffi, that 
an eleCtrical machine may be conftruCted, to work 
from ten, to fifty large cylinders, furnifhed with a 
prime-conduCtor, batteries, and other apparatus, 
proportionably large; the whole to be inclofed by 
brick walls, having flews quite round it, (like an 
hot-houfe, for botanic purpofes) to keep the air in 
the room in a due temperature for experiment. 
'With fuch a machine as this, properly managed ; 
new, unexpected, and wonderful difcoveries might 
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be made: and, to ufe the words of my learned and 
ingenious friend Dr. Priestley, they are not phi- 
lol'ophers who think no advantages could be gained 
by it. EleCtrical bells (hould alfo be fet up, to 
give notice of electricity, in the atmolphere; and 
by a pair of light pith or cork balls, hanging by 
linen threads from the apparatus, the kind, con¬ 
tinuance, and changes of the electricity (hould be 
carefully noted. It would alfo be proper to put 
out occafionally, a long (tick, or the (trongeft parts 
of a fifhing-rod, having a box, with a pair of light 
cork balls hanging from thence, at the end of it, 
which would difcover much fmaller degrees of 
electricity in the air, than is fufficient to ring bells; 
and by thefe, the kind of it may be readily afcer- 
tained. Such a courfe of experiments as I have re¬ 
commended in this paper, would foon throw new 
light upon the fubjeCt of eleCtricity; hitherto, I be¬ 
lieve, but little underftood j though fo interefting to 
mankind, and. fo highly deferving the niceft inves¬ 
tigation, of the molt curious enquirers into nature. 
Bat thefe purfuits can be properly attended to, by 
thofe only, who are gentlemen of fprtune, and lei- 
fure: and could fuch be prevailed on to undertake 
them, I have not the lead doubt but the exquifite 
knowledge of this feeret .part of the operations of 
nature, which they would loon attain in the prac¬ 
tice, would prove an ample reward of their labours; 
an honour to their country, and perhaps a benefit 
to the whole human race. 
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